Introduction
Bile duct injury during laparoscopic or open cholecystectomy is the most common cause of post-operative benign biliary stricture. Other types of surgery such as bile duct reconstruction or orthotopic liver transplantation (OLTx), procedures where various types of biliary anastomoses are used, may also be complicated by strictures in biliary anastomosis [1] . In the case of strictures of hepaticojejunal anastomoses after primary correction of bile duct injuries, the use of double balloon enteroscopy is a useful method for diagnosis and treatment [2] . Other causes are recurrent cholangitis, chronic pancreatitis, primary sclerosing cholangitis, abdominal trauma, ischemic injury, sarcoidosis, chemotherapy, radiation therapy, HIV cholangiopathy, vasculitis, infection, dysfunction of the sphincter of Oddi, choledochal cysts, papillary stenosis and the Mirizzi syndrome [3] .
Some benign biliary strictures are asymptomatic, with mild elevation of liver function tests. Other patients present with complete biliary obstruction with jaundice and hyperbilirubinemia. Generally, recurrent cholangitis may lead to secondary biliary cirrhosis and finally to end-stage liver disease [4] . There are 5 stages of benign biliary stricture according to Bismuth [5] (Table I) .
Case report
In 2006 a 49-year-old woman with symptomatic gallstone disease underwent a laparoscopic cho- Four weeks after the operation the patient presented with jaundice and cholangitis again. Endoscopic retrograde cholangiopancreatography (ERCP), sphincterotomy and stenting were performed. Subsequently the patient had plastic stents changed many times in 2009 and 2010 because of recurrent cholangitis and jaundice. Time intervals between each procedure ranged from a few weeks to months. In 2010 the same histopathological specimen was analyzed once again, and the diagnosis did not confirm cancer but chronic inflammation (Photos 2, 3) .
Assessment of the liver and biliary tree in magnetic resonance (MR) and CT did not support the possibility of a surgical approach because of the anatomical location of the stricture. Unfortunately the stricture was deep in the parenchyma of the liver, and there was no technical way to perform a repair operation (Photo 4).
From 2010 until 2013 the patient still had a problem with recurrent cholangitis and still had repeated multiple stent treatments. Endoscopic retrograde cholangiopancreatography and replacement of the stents needed to be repeated at several-week intervals (Photo 5).
In 2013 gastroscopy revealed esophageal varices -symptoms of cirrhosis of the liver. In October 2013 Table I 
Discussion
In the presented case the extrahepatic stricture was a consequence of the cholecystectomy performed in 2006 (Bismuth I/II), and the intrahepatic stricture (Bismuth V) appeared probably after the second operation, which was the left hemihepatectomy.
In cases of malignant obstruction, surgical treatment is associated with the lowest rates of complications such as cholangitis (about 10%) when compared to other methods of treatment. The endoscopic treatment with placement of multiple plastic stents is associated with cholangitis in 20.3% of cases compared to 39.5% following uncovered self-expandable metallic stents (SEMS) and 36.0% when a single plastic stent is placed [6] (Photos 7 A, B) .
Short-term results including clinical success, morbidity, mortality and quality of life are similar for plas- tic stents and SEMS. Early complications are similar and develop in 5% of patients. The most common complications are cholangitis, pancreatitis, bleeding, perforation, early stent migration and renal failure [7] . Late complications such as stent dysfunction in cases of common bile duct (CBD) stricture are more frequent after placement of plastic stents (41%) compared to uncovered SEMS (27%), partially covered SEMS (20%) and fully covered SEMS (20%). Stent migration is observed in 5% of cases of plastic stents, 1% of uncovered SEMS and 20% of fully covered SEMS. The European Society of Gastrointestinal Endoscopy (ESGE) recommends treatment of CBD strictures with multiple plastic stents with repeated intervention. Treatment with SEMS has a higher risk of fatal septic complications [8] . Plastic stents are often used also for the treatment of bile leaks after laparoscopic cholecystectomy with efficiency of 90% [9] .
Palliative treatment of malignant CBD obstruction in cases of endoscopic biliary drainage is effective in > 80%. Comparison of endoscopic vs. surgical biliary cancer treatment showed no differences in terms of technical and therapeutic success, survival or quality of life [10] .
If there are no other options of treatment, percutaneous ultrasound-guided drainage of the biliary tree in palliative treatment of mechanical jaundice is a well-tolerated method with only a few complications [11] .
Conclusions
Surgical treatment is a treatment of choice in benign biliary strictures and is still the best way to prevent long-term consequences of chronic low-grade obstruction that may eventually lead to secondary biliary cirrhosis and end-stage liver disease. In patients who are not good candidates for surgery, endoscopic biliary stenting is an alternative treatment method that has good outcomes. However, biliary stenting even with multiple stents placed selectively provides only a temporary solution of the problem. It is not possible to achieve good long-term results and prevent long-term complications of strictures with stent treatment only. In selected patients with secondary biliary cirrhosis, orthotopic liver transplantation may be the ultimate solution.
